Substitution of Alanine at Position 184 with Glutamic Acid in Escherichia coli PBP5 Ω-Like Loop Introduces a Moderate Cephalosporinase Activity.
Escherichia coli PBP5, a DD-carboxypeptidase (DD-CPase), helps in maintaining cell shape and intrinsic β-lactam resistance. Though PBP5 does not have β-lactamase activity under physiological pH, it has a common but shorter Ω-like loop resembling class A β-lactamases. However, such Ω-like loop lacks the key glutamic acid residue that is present in β-lactamases. It is speculated that β-lactamases and DD-CPases might have undergone divergent evolution leading to distinct enzymes with different substrate specificities and functions indicating the versatility of the Ω-loops. Nonetheless, direct experimental evidence favoring the idea is insufficient. Here, aiming to investigate the effect of introducing a glutamic acid residue in the PBP5 Ω-like loop, we substituted A184 to E to create PBP5_A184E. Expression of PBP5_A184E in E. coli ∆PBP5 mutant elevates the β-lactam resistance, especially for cephalosporins. However, like PBP5, PBP5_A184E has the ability to complement the aberrantly shaped E. coli septuple PBP mutant indicating an unaffected in vivo DD-CPase activity. Biochemical and bioinformatics analyses have substantiated the dual enzyme nature of the mutated enzyme possessing both DD-CPase and β-lactamase activities. Therefore, substitution of A184 to E of Ω-like loop alone can introduce the cephalosporinase activity in E. coli PBP5 supporting the phenomenon of a single amino acid polymorphism.